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j^-y it. [Amended] The transistor of claim [ 1 1 ] 

^ — * ^) the floating gate and the insulator are selected to have an electron affinity causing the barrier 



[Amended] The transistor of claim [11] ^b, wherein materials comprising at least one of 

the flo 



energy to be selected at less than approximately 3.3 eV. 
[Four times amended] The transistor of claim 2p, 1 



, wherein: 

the insulator comprises a material that has a larger electron affinity than silicon dioxide: 
the floating gale comprises oolvcrvst alline or microcrvstalline silicon carbide: 
the barrier energy is less than approximately 2.0 eV: and 
[ an area of a capacitor formed by the control electrode, the floating gate, and the intergate 

dielectric is larger than an area of a capacitor formed by the floating gate, the insulator, and the 
channel region. 





[Three times amended] A transistor comprising: 
a source region; 
a drain region; 

a channel region between the source region and the drain region; 
a floating gate separated from the channel region by an insulator, the floating gate 
:omorisin g a Material that has a smaller electron affinity than polvcrvstalline silicon and 
[wherein] a barrier energy between the floating gate and the insulator [is] being less than 
approximately [3.3] eV; 

a control electrode, separated from the floating gate by an intergate dielectric; and 
. wherein the intergate dielectric has a permittivity that is higher than a permittivity of 
silicon dioxide. 



' ^. [Amended] A transistor comprising: 




a source region; 
a drain region; 

a channel region between the source region and the drain region; 

a floating gate separated from the channel region by an insulato r, the floating gate 
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comprising a material that has a smaller electr on affinity than polvcrvstalline silicon anH 
a barrier energy between the floating eatc and the in sulator heme less than approximately 3.3 eV - 
a control electrode, separated from the floating gate by an intergate dielectric; and 
wherein the intergate dielectric has a permilli vity that is higher than a permittivity of 
silicon dioxide. 



t 



ij. [Three Times Amended] A memory cell comprising: 

a storage electrode comprising a material that has a smaller electron affinity than 
polvcrvstalline silicon to store charge; 

i ' ^ — I an insulator adjacent to the storage electrode, wherein a barrier energy between the 

-V ' I insulator and the storage electrode is less than approximately 3.3 cV: 
*— ^ a control electrode separated from the storage electrode by an intergate dielectric; and 

wherein the intergate dielectric has a permittivity that is higher than a permittivity of 
silicon dioxide. 



3E. [Twice Amended] A memory device comprising: 



a plurality, of memory cells, wherein each memory cell includes a transistor comprising: 
a source region; 
a drain region; 

r * r^L a channel region between the source and drain regions; 

T T"N a floating gate separated from the channel region by an insulato r, the floating pate 

comprising a material that has a smaller electron affi nity than polvcrvstalline silicon and 
a barrier energy between the floating gate and the insulator being less than approximately 3.3 eV : 
and 

a control gate located adjacent to the floating gate and separated therefrom by an 
intergate dielectric having a permittivity that is higher than a permittivity of silicon dioxide. 
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3A. [Amended] The memory device of claim [3 3 Hi ' 



[Amended] The memory device of claim [33]^ wherein materials comprising at least 
one of the floating gate and the insulator in each transistor are selected to have an electron 
* affinity causing the barrier energy to be less than approximately 3.3 eV. 



if 



frog- 



[y -we 

3y5. [Amended] The memory device of claim [33]^| wherein the floating gate of each 
transistor is isolated from conductors and semiconductors. 



4° 

[Amended] The memory device of claim [33] 3£ wherein the insulator in each transistor 
comprises a material thai has a larger electron affinity than silicon dioxide. 



[Twice amended] The memory device of clairn^ i 



wherein: 

the insulator comprises a material that has a larger electron afTmilv than silicon dioxide: 
the floating gate comprises polycrvstallinc or macrocrystalline silicon carbide; 
the barrier energy is less than approximately 2.0 cV: and 

an area of a capacitor formed by the control gate, the floating gate, and the intergate 
dielectric is larger than an area of a capacitor formed by the floating gate, the insulator, and the 
channel region of each transistor. 



m . [Amended] The transistor of claim w wherein: 

the insulator comprises a material that has a larger electron affinity than silicon dioxide; 
[the floating gate comprises a material that has a smaller electron affinity than 
polycrystalUne silicon;) 

an area of a capacitor formed by the control electrode, the floating gate, and the intergate 
ilelcctric is larger than an area of a capacitor formed by the floating gate, the insulator, and the 
channel region[; and 

the barrier energy is less than approximately 2.0 eV]. 
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4C. [Amended] The memory cell of claim 29, further comprising: 
a source region in a substrate; 




a drain region in the substrate; 

a channel region in the substrate between the source region and the drain region; and 
wherein: 

the storage electrode comprises polvcrvslalline or m icrocrvstallinc silicon carbide: 
[an] Jhe insulator Is between the storage electrode and the channel region, the 
insulator comprising a material that has a larger electron affinity than silicon dioxide, [and a] and 
the barrier energy [between the insulator and the storage electrode being] is less than 
approximately [3.3] 2J) eV; and 

[wherein the storage electrode comprises a material that has a smaller electron 
affinity than polycrystallinc silicon; and] 

[wherein] an area of a capacitor formed by the control electrode, the storage 
electrode, and the intergate dielectric is larger than an area of a capacitor formed by the storage 
electrode, the insulator, and the channel region. 

[Amended] A transistor comprising: 
a source region in a substrate; 
a drain region in the substrate; 

a channel region in the substrate between the source region and the drain region; 

an insulator comprising a material that has a larger electron affinity than silicon dioxide; 

a floating gate separated from the channel region by the insulator , the floating gate 
comprising a material that has a smaller electron affinity than polvcrvslalline silicon and a barrier 
energy between the floating gale and the insulator being less than approximately 3.3 eV; and 

a control gaie, separated from the floating gate by an intergate dielectric, the inlcrgale 
dielectric having a permittivity that is higher than a permittivity of silicon dioxide. 
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4*. [Amended] The transistor of claim At wherein: 

the insulator comprises amorphous silicon carbide; 

the floating gate comprises [a material that has a smaller electron affinity than 



\ polycrystalline silicon l oolvcrvstalline or microcrvstalline silicon carbide : 
v — O I V N an area of a capacitor formed by the control gate, the floating gale, and the intergate 

I **-\ dielectric is larger than an area of a capacitor formed by the floating gate, the insulator, and the 
channel region; and 

the barrier energy is less than approximately 2.0 eV. 




[Amended] A transistor comprising: 
a source region in a suhstraie; 
a drain region in the substrate; 

a channel region in the substrate between the source region and the drain region; 
a floating gate separated from the channel region by an insulator, the floating gate 
comprising a material that has a smaller electron affinity than polvcrvstalline silicon and a barrier 
energy between the floating gate and the insulator being less than approximately 3.3 eV; 

a control gate, separated from the floating gate by an intergate dielectric, the intergate 
dielectric having a permittivity that is higher than a permilliviiy of silicon dioxide; and 

wherein an area of a capacitor formed by the control gate, the floating gate, and the 

- intergate dielectric is larger than an area of a capacitor formed by the floating gate, the insulator, 

I — - \ "jand the channel region. 



J0' 

*4f. [Amended] The transistor of claim 4/ wherein: 



the floating gate comprises [a material that has a smaller electron affinity than 
polycrystalline silicon] polvcrvstalline or microcrvslalline silicon carbide: 

the insulator comprises a material that has a larger electron affinity than silicon dioxide; 

and 

the barrier energy is less than approximately 2.0 eV. 
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40. [Amended] A transistor comprising: 
a source region in a substrate; 
a drain region in the substrate; 

a channel region in the substrate between the source region and the drain region; 
an insulator comprising a material thai has a larger electron affinity than silicon dioxide; 
a floating gale separated from the channel region by the insulato r, the floating gate 
comprising a material that has a smaller electr on affinity than Dolvcrvstalline silicon and a barrier 
energy between the floating gate and the insulator being less than flp pr^yir natclv 3.3 eV: [and] 

a control gale separated from the floating gate by an intergate dielectric, the intexgate 
dielectric having a permittivity that is higher than a permittivity of silicon dioxide[.] ; and 

an area of a ca pacitor formed bv the control gate, the floating gate, and the inicrgale 
dielectri c is larger than an area of a capacitor formed bv the floating gate, the insulator, and the 
channel region. * 

sf>. [Amended] The transislor of claim wherein: 

the insulator comprises amorphous silicon carbide; 
\ i r\ the [ a] barrier energy [between the floating gate and the insulator] is less than 

A . VvlJapproximately [3.3] 2.0 cV: and 

the floating gale comprises polycrvstalline or microcrvslalline silicon carbide, [a material 
Lhat has a smaller electron affinity than polycrystalline silicon; and 

an area of a capacitor formed by the control gate, the floating gate, and the intergale 
dielectric is larger than an area of a capacitor formed by the floating gate, the insulator, and the 
channel region.] 

51 - [Amended] A transistor comprising: 
a source region in a substrate; 
a drain region in the substrate; 

a channel region in the substrate between the source region and the drain region; 
a floating gate separated from the channel region by an insulator, the floating gate 



\ 
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Pace* 

like 3n3-?56U51 



comprising a material that has a smaller electron affinity than polycrystalline silicon and a barrier 
energy between the floating gate and the insulat or being less than approximately 3.3 eV: and 
a control gate separated from the floating gate by an inlergate dielectric, the intergate 
dielectric having a permittivity that is higher than a permittivity of silicon dioxide. 



5jl. [Amended] The transistor of claim Jl wherein: 

[a] the barrier energy [between the floating gate and the insulator] is less than 
approximately [3.3] 2JI eV; 

the floating gate comprises polycrystalline or raicrocrystalline silicon carbide; 

the insulator comprises a material that has a larger electron affinity than silicon dioxide; 

and 

an area of a capacitor formed by the control gate, the floating gate, and the intergate 
dielectric is larger than an area of a capacitor formed by the floating gate, the insulator, and the 



J a source region in a substrate; 
a drain region in the substrate; 

a channel region in the substrate between the source region and the drain region; 

a floating gate separated from the channel region by an insulato r, the floating gate 
comprising a material that has a sm aller electron affinity than polycrystalline silicon and a barrier 
energy between the flo ating gate and the insulator being less than approximately 20 eV : 

a control gate separated from the floating gate by an intergate dielectric, the intergate 
dielectric having a permittivity that is higher than a permittivity of silicon dioxide; and 

wherein an area of a capacitor formed by the control gate, the floating gate, and the 
intergate dielectric is larger than an area of a capacitor formed by the floating gate, the insulator, 
and the channel region. 
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». [Amended] The transistor of claim SB wherein: 

[a barrier energy between the floating gate and the insulator is less than approximately 
3-3 eV;] 

the insulator comprises a material that has a larger electron affinity than silicon dioxide; 

' and 

the floating gate comprises [a material that has a smaller electron affinity than 
polycrystallinc silicon ! polvcrvstalline or microcrvstallinc silicon c arbide. 

5j. [Amended] A memory cell comprising: 
a source region in a substrate; 
a drain region in the substrate; 

a channel region in the substrate between the source region and the drain region; 
an insulator comprising a material that has a larger electron affinity than silicon dioxide; 
a floating gate separated from the channel region by the insulato r, the floating gate 
"""P" 5 "" 1 a material that has a smaller elec tron affinity than Dolvcrvslalline silicon and a barrier 



\_y di 



energy between the flo ating gate and the insulator being less than approximately 3.3 eV: arid 
a control gale separated from the floating gate by an intergate dielectric, the intcrgate 
dielectric having a permittivity that is higher than a permittivity of silicon dioxide. 



5d. [Amended] The memory cell of claim 55 wherein: 



the insulator comprises amorphous silicon carbide; 

[a] the barrier energy [between the floating gate and the insulator] is less than 
approximately [3.3] 2& cV; 

the floating gate comprises [a material that has a smaller electron aflinity than 
polycrystailine silicon ] polvcrvstalline or microcrvstalline silicon carbide: and 

an area of a capacitor formed by the control gate, the floating gate, and the intergate 
dielectric is larger than an area of a capacitor formed by the floating gate, the insulator, and the 
channel region. 



02/07/2001 WED 13:30 FAX 612 339 3061 SLWK 



tguu/uzi 



AMENDMENT AND RESPONSE UNDER 37 CFH § 1.116 ptge io 

Serial Nuinben 08/902.1 33 , Okr 303.3 56US1 

FHinjDitc: July 29. 1997 

Tide: DYNAMIC KU-CTRtCAXLY ALTERABLE PROGRAMMABLE HHAL) ONLY MEMORY DEVICE 

S\ [Amended] A memory cell comprising: 
a source region in a substrate; 
a drain region in the substrate; 

a channel region in the substrate between the source region and the drain region; 

a floating gate separated from the channel region by an insulator, the floating gate 
comprising a material that has a smaller electron affinity than polycrystalline silicon and a barrier 
energy between the floating gate and the insulator being less than approximately 3.3 eV ; and 

a control gate separated from the floating gate by an intergatc dielectric, the intergate 
dielectric having a permittivity that is higher than a permittivity of silicon dioxide. 

58. [Amended] The memory cell of claim 57 wherein: 

the floating gate comprises polycrystalline or macrocrystalline silicon carbide; 
(^O^V ^ — barrier energy [between the floating gate and the insulator] is less than 

approximately [3.3] ZJlcV; 
\ C\ the insulator comprises a material that lias a larger electron affinity than silicon dioxide; 

V — ^ ZD and 

an area of a capacitor formed by the control gale, the floating gate, and the intergate 
dielectric is larger than an area of a capacitor formed by the floating gate, the insulator, and the 
channel region. 

4 

Sj. [Amended] A memory cell comprising: 
a source region in a substrate; 
a drain region in the substrate; 

a channel region in the substrate between the source region and the drain region; 

a floating gate separated from the channel region by an insulato r, the floating eate 
comprising a material t hat has a smaller electron affinity than polvcrvsialtine silicon and a barrier 
energy between the floating gate and the insulator being less than approximately 3.3 eV: 

a control gate separated from the floating gate by an intergate dielectric, the intergate 
dielectric having a permittivity that is higher than a permittivity of silicon dioxide; and 
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wherein an area of a capacitor formed by the control gate, the floating gate, and the 
intergale dielectric is larger than an area of a capacitor formed by the floating gate, the insulator, 
and the channel region. 

4' $ 

bp. [Amended] The memory cell of claim SB wherein: 

[a] the barrier energy [between the floating gate and the insulator] is less than 
approximately [3-3] 23. eV; 

the insulator comprises a material that has a larger electron affinity than silicon dioxide; 

and 

the floating gate comprises [a material that has a smaller electron affinity than 
polycrystalline silicon! pulycrvslallrne or microcrvstallme silicon carbide . 



[Amended] A memory cell comprising: 
a source region in a substrate; 
a drain region in the substrate; 
a channel region in the substrate between the source region and the drain region; 
a floating gate separated from the channel region by an insulator , the floating gate 
comprising a material th at has a small er electron affinity than p olycrystalline silicon and a barrier 
energy between the floating gale and the insulator being less than approximately [3-3] eV; 
and 

a control gate separated from the floating gate by an intergate dielectric, the intergate 
dielectric having a permittivity that is higher than a permittivity of silicon dioxide. 

6e. [Amended] The memory cell of claim 6rl wherein: 

[the barrier energy is less than approximately 2.0 eV;] 

the insulator comprises a material thai has a larger electron affinity than silicon dioxide; 
the floating gate comprises [a material that has a smaller electron affinity than 
polycrystalline silicon ! polycrystalline or microcrvstalline silicon carbide ; and 

an area of a capacitor formed by the control gate, the floating gate, and the intergate 
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dielectric is larger than an area of a capacitor formed by the floating gate, the insulator, and the 
channel region. 

6j>. [Amended] A memory device comprising: 

a plurality of memory cells, each memory cell comprising: 
a source region in a substrate; 
a drain region in the substrate; 

a channel region in the substrate between the source region and the drain region; 
an insulator comprising a material that has a larger electron affinity than silicon 

dioxide; 

a floating gale separated from the channel region by the insulato r. The floating gate 
comprising a material that has a smaller electron a ffinity than polycrvstalline silicon and a barrier 
energy between the floating gate an d the insulator being less than approximately 3.3 eV: and 

a control gate separated from the floating gale by an intergatc dielectric, the 
intergatc dielectric having a permittivity that is higher than a permittivity of silicon dioxide. 

[Amended] The memory device of claim 6i wherein: 
the insulator comprises amorphous silicon carbide; 

[a] the barrier energy [between the floating gate and the insulator] is less than 
approximately 13.31 2.0 eV: 

the floating gate comprises [a material that has a smaller electron affinity than 
polycrystalline silicon! polvcrvstalline or microcrvstalline silicon carbide: 

an area of a capacitor formed by the control gate* the floating gate, and the intergatc 
dielectric is larger than an area of a capacitor formed by the floating gate, the insulator, and the 
channel region; and 

the memory device further comprises: 
a row decoder, 
a column decoder, 
. a command and control circuit; 
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a voltage control circuit; and 

wherein the memory cells are arranged in an array. 



[Amended] A memory device comprising: 
a plurality of memory cells, each memory cell comprising: 
a source region in a substrate; 
. a drain region in the substrate; 

Yn\ a channel region in the substrate between the source region and the drain region; 

C— i s~\ a floating gate separated from the channel region by an insulator, the floating cate 

^ — V / comprising a material that has a smalle r dec Iron affinity than oolvcrvstalline silicon and a barrier 
energy between the floating gate and the insulator being less than approximately 3.3 eV; and 

a control gale separated from the floating gate by an intergate dielectric, the 
intergate dielectric having a permittivity thai is higher than a permittivity of silicon dioxide. 



1 



[Twice amended] The memory device of claim 6f wherein: 
the barrier energy [between the floating gate and the insulator] is less than approximately 

2.0 eV; 

the insulator comprises a material that has a larger electron affinity than silicon dioxide; 
the floating gate comprises [a material that has a smaller electron affinity than 
polycrystallinc silicon] polvcrvstalline or microcrystaUme , silicon carbide : 

an area of a capacitor formed by the control gate, the floating gate, and the intergate 
i V — y — \ dielectric is larger than an area of a capacitor formed by the floating gate, the insulator, and the 
channel region; and 

the memory device further comprises: 
a row decoder, 
a column decoder, 
a command and control circuit; 
i a voltage control circuit; and 

wherein the J jfnemory cells are arranged in an array. 
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B5 



6^. [Amended] A memory device comprising: 

a plurality of memory cells, each memory cell comprising: 
a source region in a substrate; 
. a drain region in the substrate; 

a channel region in the substrate between the source region and the drain region; 
a floating gate separated from the channel region by an insulator, the floating gale 
comprising a material that has a smaller electron affinity than polycrystalline silicon and a barrier 
energy between the floating gate and the insulator being less than approximately 2.0 eV : and 

a control gate separated from the floating gale by an intergate dielectric, the 
intcrgaie dielectric having a permittivity that is higher than a permittivity of silicon dioxide. 

[Twice amended] The memory device of claim m wherein: 
the floating gate comprises polycrystalline or microcrystalline silicon carbide; 
[a barrier energy between the floating gate and the insulator is less than approximately 
3.3 eV;] 

the insulator comprises a material that has a larger electron affinity than silicon dioxide; 
an area of a capacitor formed by the control gate, the floating gate, and the intergate 
dielectric is larger than an area of a capacitor formed by the floating gate, the insulator, and the 
channel region; and 

the memory device further comprises: 
a row decoder; 
' a column decoder; 

a command and control circuit; 

a voltage control circuit; and 

wherein the memory cells are arranged in an array. 
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[Amended] A memory device comprising: 
a plurality of memory cells, each memory cell comprising: 
a source region in a substrate; 
a drain region in the substrate; 

a channel region in the substrate between the source region and the drain region; 
a floating gate separated from the channel region by an insulato r, the floating gate 
p- . comprising a material that has a smaller electron affinity than oolYcrvstalline silicon and a barrier 
T ' \ I energy between the floating gate and the insulator being less than approximately 3.3 eV: 
f-^ a control gate separated from the floating gate by an intcrgatc dielectric, the 

intcrgatc dielectric having a permittivity that is higher than a permittivity of silicon dioxide; and 

wherein an area of a capacitor formed by the control gate, the floating gale, and 
the inLergate dielectric is larger than an area of a capacitor formed by the floating gale, the 
insulator, and the channel region. 

ff 7 ~ " 

7y. [Twice amended] The memory device of claim f^T wherein: 

[a] the barrier energy [between the floating gate and the insulator] is less than 
approximately [3-3] 2.0 eV; 

the floating gate comprises [a material that has a smaller electron affinity than 
polycrystaHine silicon] poWcrvstalline or microcrvstaliine silicon carbide : 

the insulator comprises a material that has a larger electron affinity than silicon dioxide; 

and 

the memory device further comprises: 
a row decoder; 
a column decoder; 
a command and control circuit; 
a voltage control circuit; and 
wherein the memory cells arc arranged in an array. 
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[Amended] The memory device of claim p wherein: 
the barrier energy is less than approxima tely 2.0 eV: 
the floating gate comprises polycrystalline or microcrystalline silicon carbide; 
the insulator comprises a material that has a larger electron affinity than silicon dioxide; 
an area of a capacitor formed by the control gate, the floating gate, and the mtergate 
dielectric is larger than an area of a capacitor formed by the floating gate, the insulator, and the 
channel region; and 

the memory device further comprises: 
a row decoder; 
a column decoder, 
a command and control circuit; 
a voltage control circuit; and 
wherein the memory cells are arranged in an array. 

[Amended] A memory device comprising: 

a plurality of memory cells, wherein each memory cell includes a transistor comprising: 
a source region; 
a drain region; 

a channel region between the source and drain regions; 

a floating gate separated from the channel region by an insulator, the floating gate 
comprising a material that has a smaller electron affinity than polvc rvstalHne silicon and a barrier 
energy between the floating gate and the insulator being less than a pproximately 3.3 eV. the 
floating gale being capacitivcly separated from the channel region to provide transconductance 
gain; and 

a control gale separated from the floating gate by an intergate dielectric, the 
intcrgate dielectric having a permittivity that is higher than a permittivity of silicon diojeide. 
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AMENDMENT AND RESPONSE VStlKR 37 CFR j U 16 1 7 

Scriil Number 08/902.133 Dkt 303.356US1 

t--Uin S Ditc:Jaly29. 1997 

Till*: DYNAMIC ELtCTRIOl J.Y ALTERAM J- PROGRAMMABLE REaD ONLY MEMORY DEVICE 

78. {Amended] The memory device of claim W wherein: 

the floating gate comprises polycrystalline or microcrystalline silicon carbide [and has a 
smaller electron affinity than polycrysialline silicon]; 

[a] the barrier energy [between the floating gale and the insulator] is less than 
approximately [3.3] 2J) eV; 

the insulator comprises a material that has a larger electron affinity than silicon dioxide; 
an area of a capacitor formed by the control gate, the floating gale, and the intergate 
Q£)Py^~ dielectric is larger than an area of a capacitor formed by the floating gate, the insulator, and the 



channel region; and 

the memory device further comprises: 
a row decoder, 
a column decoder, 
a command and control circuit; 
a voltage control circuit; and 
wherein the memory cells are arranged in an array. 



